Objective: This study formed part of the South African National HIV, Incidence, Behaviour and Communication (SABSSM) 2008 survey, which included questions assessing the extent of alcohol use and problem drinking among South Africans. Method: A multistage random population sample of 15 828 persons aged 15 or older (56.3% women) was included in the survey. Alcohol use was assessed using the Alcohol Use Identification Test (AUDIT). Tabulation of data for different age groups, geolocality, educational level, income, and population group produced the estimates and associated confidence intervals. The odds ratios for these variables in relation to hazardous or harmful drinking were also computed. Results: Current alcohol use was reported by 41.5% of the men and 17.1% of women. White men (69.8%) were most likely and Indian/Asian women (15.2%) least likely to be current drinkers. Urban residents (33.4 %) were more likely than rural dwellers (18.3%) to report current drinking. Risky or hazardous or harmful drinking was reported by 9%: 17% among men and 2.9% among women. In men, risky drinking was associated with: the 20-54 year age group; the Coloured population group; lower economic status; and lower education. Among women, risky drinking was associated with: urban residence; the Coloured population group; lower education; and higher income. Conclusion: An increase in current, binge drinking and hazardous or harmful drinking prevalence rates was observed from 2005 to 2008 in South Africa. Multilevel interventions are required to target high-risk drinkers and to create awareness in the general population of the problems associated with harmful drinking. Future prospective studies are needed to assess the impact of problem drinking.
Introduction
Globally, the net effect of alcohol consumption on health is detrimental, with an estimated 3.8% of all global deaths and 4.6% of global disability-adjusted life-years (DALYs) attributable to alcohol. 1 In South Africa the estimated burden of disease attributable to alcohol use in 2000 was 7.1% (95% CI 6.6 -7.5%) of all deaths and 7.0% (95% CI 6.6 -7.4%) of total DALYs. In terms of alcohol-attributable disability, alcohol use disorders ranked first (44.6%), interpersonal violence second (23.2%), and foetal alcohol syndrome (FAS) third (18.1%). 2 How alcohol is consumed in a country or within a group (i.e., pattern of drinking) is an important determinant of types and levels of problems associated with drinking. Alcohol consumption should be understood in the context of patterns of drinking and these vary a great deal between societies. In much of the developing world, the predominant pattern is of infrequent heavy drinking, particularly by men. Specifically, this is determined by some of the indicators used in determining drinking pattern: number of heavy drinking occasions; high usual quantity of alcohol consumed; drinking in public places; and drinking at community festivals. 3 Many of the developing subregions are characterized by hazardous drinking patterns. 4 Hazardous drinking is defined as a quantity or pattern of alcohol consumption that places patients at risk for adverse health events, while harmful drinking is defined as alcohol consumption that results in adverse events (e.g., physical or psychological harm). 5 Population surveys provide evidence of drinking patterns at the individual level. Few representative and population-based surveys of alcohol consumption have been conducted in South Africa and these include two Demographic and Health Surveys (DHS) of 1998 and 2003 [6] [7] , the South Africa World Health Survey 1 (WHS) of 2003 8 9 found a cumulative occurrence of alcohol use of 38.7%. There were significant associations between male gender and alcohol; and Coloureds and Whites were more likely than Black Africans to have used alcohol. Use of alcohol was much more common in recent cohorts, with a similar cumulative incidence of alcohol use across age cohorts. Prevalence rates of current drinking (past week or past month) are similar across different surveys, ranging from 20 23 .0% had been binge drinking (five or more drinks) in the past month in South Africa. 11 Alcohol problem drinking patterns (either binge drinking or hazardous or harmful drinking) vary according to age, social class, occupation, school status, gender and geographic location. 12 Regarding educational level, in both the DHS 1998 and SABSSM II 2005, lower levels of education were associated with higher levels of binge drinking among current drinkers. The most prevalent age for binge drinking in South Africa is between 18 and 35 years of age. Higher binge drinking levels were found in urban compared with rural areas among men in SABSSM II 2005 (17% versus 11% respectively) and in the WHS 2003 (12% versus 9% respectively). 10 Regarding ethnic group, in SABSSM II 2005, binge drinking among men was highest among Coloureds (23%), followed by Whites (16%), Black African (13%) and Indian/Asian (7%). 10 The correlates of binge or heavy drinking, based on American and Canadian studies, include being male, young (i.e. age 21-25 years), unmarried, lower educational attainment and unemployed. 13, 14 In European studies, the correlates are similar except that heavy drinking in men is more prevalent in middle age (30s to 50s). 15, 16 As there is a need for accurate recent national prevalence data on adolescent and adult alcohol use and problem drinking in South Africa, the aim of this secondary analysis is to provide current data that could assist in the development and implementation of effective alcohol use policies and intervention programmes aimed at these populations in South Africa.
Method

Sample and procedure
The survey targeted all persons over 2 years of age living in South Africa and residing in homes (i.e. excluding individuals living in educational institutions, old-age homes, hospitals and uniformed service barracks but including those living in hostels.) A multi-stage cluster stratified sample stratified by province, settlement geography (geotype) and predominant population group in each area was used. A systematic sample of 15 households was drawn from each of 1 000 census enumeration areas (EAs). In each household, one person was randomly selected in each of four mutually exclusive age groups (under 2 years; 2-14 years; 15-24 years; 25+ years). The sample used in this analysis includes the age group 15 years and above; sample=13828 (77.5% Black Africans, 9.1% Coloureds, 10.5% Whites and 2.8% Indians/Asians). The South African population falls mainly into four racially defined social groups: black Africans, whites, coloureds (derived from Asian, European, and Khoisan and other African ancestry) and Asians (mainly Indians). Although defining social groups by race has its disadvantages as these groups do not have anthropological or scientific validity, it is useful because there are important differences between the groups for many indicators of health. These differences are mediated by cultural, political, and economic factors. Socio-demographic and behavioural information was collected with questionnaires administered by trained fieldworkers (more details on the methodology are described by Shisana et al. 17 ).
Measure
Alcohol use: was assessed using the Alcohol Use Disorders Identification Test (AUDIT). The AUDIT is a measure of the prevalence of alcohol use. 18 The AUDIT's 10 items cover the three conceptual domains of consumption, dependence symptoms, and alcoholrelated consequences that were intended to parallel the World Health Organization concepts of hazardous drinking, alcohol dependence, and alcohol-related harm. Because AUDIT is reported to be less sensitive at identifying risk drinking in females 19 , the cut-off point of binge drinking for females (4) was reduced by one unit as compared with males (5). The AUDIT is currently the only instrument specifically designed to identify hazardous and harmful drinking and is valid for detecting heavy drinking also in a general population sample. 20 Cronbach alpha for the AUDIT was 0.84 for this sample. Furthermore, an assessment of alcohol use using a cut-off score of 8 or more was made for hazardous or harmful drinking. Hazardous drinking is defined as a quantity or pattern of alcohol consumption that places patients at risk for adverse health events, while harmful drinking is defined as alcohol consumption that results in adverse events (e.g., physical or psychological harm).
Data analysis
Data analysis was performed using STATA software version 10.0 (Stata Corporation, College Station, Texas, USA). The analysis in STATA took into account the multilevel stratified cluster sample design of the study. The estimates of prevalence of alcohol use variables and associated two-sided 95% confidence intervals are reported. The pvalue less or equal to 5% is used to indicate statistical significance. A test of two proportions is considered statistically significant if the two confidence intervals associated with the associated estimates do not overlap. The estimates, 95% confidence intervals and the p-value are adjusted for the multi-stage stratified cluster sample design of the study. We also conducted adjusted logistic regression analysis to calculate adjusted odds ratios and 95% confidence intervals for men and for women separately for hazardous or harmful drinking (AUDIT score 8 or more) in relation to sociodemographic variables.
Results
Sample characteristics
From the total sample of 13 828, the individual interview response rate was 89.1%. The socio-demographic characteristics of the weighted sample closely match those of the population estimates in terms of sex, race, and province indicating that the 2008 survey sample is representative of the population from which it was drawn. 17 The majority of the respondents were between the ages of 25 to 34 and 35 to 44 years old (23.6% and 18.1% respectively). With regard to the locality type, two-thirds (62.5%) of the respondents were located in urban areas (which includes urban-formal and urban informal areas.) In terms of Province, the highest proportion of respondents was from Gauteng (21.1%) followed by KwaZulu-Natal (20.2%.) More than half of the participants (59.6%) had Grade 8 or more education, whilst 9.8% had no formal education. As for employment and income status, whilst 21.8% of the sample reported to be unemployed at the time of the survey, a higher proportion of respondents (27.5%) earned less than R12 000 per year (R1000.00 per month) and only 24.6% of the respondents earned between R12 001 -R48 000 per year (R4000.00 per month). There was also a definite gender difference with regard to income status. Men earned more than their women counterparts, whether looking at salaries between R12 001 and R48 000 per year (men 28.5% and women 20.6%) or salaries earned over R48 001 per year (men 28.9% and women 23.1%) ( Table I) .
Frequency of alcohol use
From the total participants, 41.5% of the men and 17.1% of the women 15 years and older reported that they were currently (past month) consuming alcohol; for both sexes, the rate was 27.7%. On the other hand abstention rates were high: 72.3% in the whole sample and 82.9% among females and 58.5% among males. The overall prevalence of binge drinking and hazardous or harmful drinking was 9.6% and 9.0%, respectively. Among current drinkers, the prevalence of hazardous or harmful drinking was 31.5% (95% CI: 29.3-33.7), and among males 39.4% (95% CI: 36.5-42.4) and females 16.6% (95% CI: 13.7-19.5). Results indicated that current drinking rates, binge drinking and hazardous or harmful drinking differed by age, sex, population group, locality type, province, education, employment and income status. Highest levels of current drinking were reported by white men (69.8%), followed by white women (61.7%) and Coloured men (57.4%) and the lowest rates by Black African and 6%) . Hazardous or harmful alcohol use was significantly higher in men (17%) than women (2.9%). For both men and women, higher rates of alcohol use (current use, binge drinking and hazardous or harmful drinking) were recorded in urban (rather than rural) areas. In both sexes, the highest current drinking, binge and hazardous or harmful drinking levels were reported in two provinces (Western Cape and Northern Cape). There were more current drinkers (male and female) in higher educational groups of Grade 12 and higher (more than 50%) than in lower educational groups from no education to Grade 11 (below 33%). Likewise, the proportion of current drinkers and binge drinkers increased with increasing income (from not employed: 25.3% and 6.7% respectively; to more than 48001 Rand a year income: 55.2% and 14.4%, respectively). However, for hazardous or harmful drinking, similar prevalence rates were observed across educational, employment and income levels (Table II) .
Multivariate logistic regression with hazardous or harmful alcohol use
Hazardous or harmful drinking was significantly greater for men in the 20 to 24, 25 to 34, 35 to 44 and 45 to 54 year age groups compared with men ages 15 to 19 years, while among women hazardous or harmful drinking did not differ across age groups. Urban residence was for women, but not for men, associated with hazardous or harmful drinking. With regard to population group, Coloured men had significantly higher rates of hazardous or harmful drinking than Black African men, while among women hazardous or harmful drinking was lower for Indians or Asians and higher for Coloureds compared with Black Africans. A lack of education in women was associated with hazardous or harmful drinking, while men with Grades 6 to 11 education were adversely associated with hazardous or harmful drinking. Among men, low income was associated with hazardous or harmful drinking; whereas for women higher income was "protective" from hazardous or harmful drinking (Table III) . 10 However, they were roughly the same in the DHS of 1998, (overall 28% and 44.6% and 16.9% current drinkers among men and women, respectively). 21 This study found that overall 9.6% of South Africans (17.1% of men and 3.8% of women) engaged in past month binge drinking. These rates also show a slight increase compared with the last populationbased survey of SABSSM II 2005 (overall (7.4%) and in men (14.3%) and women (3.2%)). 10 In relation to data from other African countries, the 9.6% of binge drinking in South Africa is lower than some African countries (Burkina Faso 11.6% and Chad 11.0%) and higher than others (e.g. Ethiopia 9.3%, Namibia 4.1%, Zimbabwe 2.7%, Ghana 1.9%). 22 However, higher rates for past month binge drinking were found in two national US surveys in 2003: 14.7% for the Behavioural Risk Factor Surveillance System (BRFSS), a telephone survey; and 21.6% in the National Survey on Drug Use and Health (NSDUH), an inperson population-based survey. 23 Further, the current study found that hazardous or harmful alcohol use was 9.0% (men 17% and women 2.9%.) These rates represent a considerable increase compared with the last population-based survey of SABSSM II 2005 (overall (6.2%) and in men (12.7%) and women (2.2%)).10 This is, however, still lower than in other developing countries (e.g. in Tibet 16.2% (female: 9.6%; male: 31.6%) 24 ; in rural Vietnam 25.5% among men and 0.7% among women 25 ; and in16 to 25 year-old youth in Thailand 24.3% hazardous and harmful drinking 26 ). It is also lower than in European Union countries (15%) 27 but similar to Sweden with 18% of men and 5% of women. 28 The study found medium high abstention rates (72.3%) and higher rates of high consumers and heavy drinkers among drinkers (31.5%), a pattern which has also been found in several other African countries such as Burkina Faso (66.7% and 37.1%, respectively), Chad (73.7% and 54.7%), Malawi (77.8% and 25.0%) and Zambia (72.5% and 23.5%, respectively). 29 Roerecke, et al 30 note that taking into account the relatively high abstention rates, average consumption per drinker in sub-Saharan Africa (19.5 L) is among the highest in the world. The pattern of drinking in South Africa is also one with high potential for causing health or social harm. 31 Hazardous or harmful drinking was significantly greater for men in the 20 to 24, 25 to 34, 35 to 44 and 45 to 54 year age groups compared with men ages 15 to 19 years, while among women hazardous or harmful drinking did not differ across age groups. The prevalence of binge or heavy drinking in North America is highest in young people (aged 21-25 years) 13, 14 , while in European studies heavy drinking in men is more prevalent in middle age (30s to 50s). 15, 16 In this population-based survey, past month binge drinking among 15 to 19 year-olds was 7.6% in males and 2.6% in females which is much lower than that found in the same age group from the national school survey (29.3% for males and 17.9% for females). 11 These large differences may be attributed to the survey methodology, such that higher willingness to report binge drinking was found in a self-administered school setting as compared with a face-to-face interview in a household setting. The age distribution in most developing societies including South Africa is skewed towards younger populations and many of the primary effects of alcohol misuse arise from episodes of acute alcohol intoxication. 32 With regard to area difference, urban residence was associated with hazardous or harmful drinking in women but not in men. As for socioeconomic differences, this study found that in concordance with other studies 27 , those with lower socio-economic status (SES) were more likely to abstain from alcohol or were non-current drinkers. Further, a lack of education in women was associated with hazardous or harmful drinking, while men with Grades 6 to 11 level of education were adversely associated with hazardous or harmful drinking. Among men, low income was associated with hazardous or harmful drinking, whereas among women, higher income was "protective" from hazardous or harmful drinking. Lower educational attainment and unemployment were also found to be associated with binge or heavy drinking in other studies. 13, 14 Rahav, et al 33 found that gender differences between countries in drinking were strongly associated with women's position in society, as well as with modernization. In a population-based survey in Botswana, higher education was associated with heavy alcohol use. 34 With regard to population group, Coloureds had significantly higher rates of hazardous or harmful drinking compared with other population groups. This finding is consistent with other previous studies in South Africa. 7 Research on understanding the specific cultural norms and other factors accounting for these differences may help in designing targeted intervention strategies. 21 
Limitations
The study had several limitations. These include a 10.9% survey nonresponse rate and the fact that institutional populations were excluded. This was a self-reported household survey on alcohol consumption which may under-report the true consumption rate. According to Stockwell et al. 35 : As respondents were interviewed in a multi-component household survey, it is possible that they under-reported alcohol use, particularly in females. 21 The data from the national school survey 11 showed much higher rates of current alcohol use among 15 to 19 year-olds (38.5% for males and 26.4% for females) as compared to 15 to 19 year-olds interviewed in househould surveys (25.3% for males and 14.7% for females in the DHS 1998; and 17.2% for males and 8.4% for females in the SABSSM II 2005). It appears that a computer-assisted selfinterview might improve the respondents' willingness to report alcohol use. 23 Furthermore, due to different methodologies in different population-based surveys, we were unable to assess for a trend analysis over time.
Conclusion
An increase in current, binge drinking and hazardous or harmful drinking prevalence was observed from 2005 to 2008 in South Africa. For populations with high rates of hazardous alcohol use, both population-wide measures (for example, taxation on alcoholic beverages) and individual-based interventions (for example, brief health care provider advice) have been shown to have a notable impact on reducing the global burden of alcohol misuse. 1 Most alcohol-related harm is attributable to hazardous/harmful drinkers who make disproportionate use of primary health care systems, but often go undetected and untreated for long periods, even though brief, easily delivered interventions are effective in this group of people. 1 The South African health care system currently focuses on providing tertiary care services for the treatment of dependence (where there is often a poor outcome). 36, 37 This focus needs to shift towards the cost-effective strategy of providing brief interventions for early alcohol use disorders. Effective evidence-based combinations of psychosocial and pharmacological treatments for alcohol use disorders are available but are costly to implement. 37 
